Macrophage-colony-stimulating factor-induced proliferation and lipopolysaccharide-dependent activation of macrophages requires Raf-1 phosphorylation to induce mitogen kinase phosphatase-1 expression.
Macrophages are key regulators of immune responses. In the absence of an activating signal, murine bone marrow-derived macrophages undergo proliferation in response to their specific growth factor, namely M-CSF. The addition of bacterial LPS results in macrophage growth arrest and their engagement in a proinflammatory response. Although participation of ERKs is required for both macrophage proliferation and activation, ERK phosphorylation follows a more delayed pattern in response to activating agents. In primary macrophages, mitogen kinase phosphatase-1 (MKP-1) is a key regulator of the time course of MAPK activity. Here we showed that MKP-1 expression is dependent on Raf-1 activation. The time course of Raf-1 activation correlated with that of ERK-1/2. However, whereas ERK phosphorylation in response to M-CSF is Raf-1 dependent, in response to LPS, an alternative pathway directs the activation of these kinases. Inhibition of Raf-1 activity increased the expression of cyclin-dependent kinase inhibitors and growth arrest. In contrast, no effect was observed in the expression of proinflammatory cytokines and inducible NO synthase following LPS stimulation. The data reported here reveal new insights into how signaling determines opposing macrophage functions.